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Atty. Docket No. HEN-9910 

If applicants have misuxiderstood the Examiner's reason for this Notice of Nou- 
CompUant Amendment, or if the Examiner requires additional information, he is 
encouraged to contact applicants' attorney at the below listed telephone number or 
facsimile number. 



\ Respectfully submitted: 



Date: l^MiLslL 




3^;&^4-f^Sili^n, Registration No. 48,227 
Attorney for Applicants 
Telephone: (225)977-1592 
Facsimile: (225) 977-1025 



P ;O.Box900 
Annandale, New Jersey 08801-0900 



Correspondence Address: 
ExxonMobil Research and Engineering Company 
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mean that the perccnts are based on the weight of the support. For example, if the 
support were to weigh 100 g. then 20 wt% Group VIII metal would mean that 20 g. 
of Group VIII metal was on the support. Typical hydrotreating temperatures range 
from about 100*^C to about 400''C with pressures jfrom about 50 psig to about 3,000 
psig, preferably from about 50 psig to about 2,500 psig. 

A combined liquid pha(s.e and vapor phase product stream exit reaction 
Vessel Ri vii line 16 and into separatira^ 

■ stream is separated from a vapor phase product stream. The liquid phase product 
stream will typically be one that has components boiling in the range from about 
1 50^C to about 650*'C, but will not have a boiling range greater than the feedstream. 
The vapor phase product stream is collected overhead via line 18. 

The liquid reaction product from separation zone S is passed to 
reaction vessel R2 via line 20 aiid is passed downwardly through the reaction izones 
22a and 22b ofreaction stage R2. Prior to being passed downwardly ^ 
reaction stage R2, said liquid reaction product stream can first be contacted in a 
stripping zone to remove entrapped vapor components from the liquid stream. For 
example, as the liquid product stream flows through the stripping zone, it is 
contacted hy upflowing hydrogen-containing treat gas under conditions effective for 
transferring at least a portion of the feed impurities in the vapor into the liquid. The . 
contacting means comprises any known vapor- liquid contacting means, such as 
rashig rings, berl saddles, wire mesh, ribbon, open honeycomb, gas-liquid 
contacting trays, such as bubble cap trays and other devices, etc. 

Fresh hydrogen-containing treat gas is introduced into reaction stage 
R2 via line 24 and is passed in an upward direction counter to the flow of liquid 
reaction product. The introduction of clean treat gas (gas substantially free of H2S 
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and NH3) allows reaction stage R2 to be operated more efficiently owing to a 
reduction in the activity suppression effects on the catalyst exerted by H2S and NH3 
and an increase in partial pressure. This type of two stage operation is 
particularly attractive for very deep removal of sulfur and nilxogen or when a more 
sensitive catalyst (i.e., hydrocracking, aromatic saturation, etc.) is used in the 
second reactor. Another advantage of the present invention is that the treat gas rate 
is relatively low compared with more conventional processes . The use of relatively 
low treat gas rates is primarily due to the 

feedstocks, Further efficiencies are gained by not requiring recycle of treat gas. 

Tlie liquid/vapor separation step^ 
involve the addition of stripping steaxa or gas to improve the removal of H2S and 

The liquid stream afl^d treat gas are passed counterciu^ other 
through one or more catalyst beds, or reaction zones, 22a and 22b. The resulting 
liquid pfroduct stream exits reaiction stage R2 via line 26, and a hydrogen-containing 
vapor product stream exits reaction stage R2 and is cascaded to reaction stage Rl . 
Ruction stage R2 also contains noh reaction zones 23a and 23b following each 
reaction zones. The catdyst in this second reaction stage is an aromatic saturation 
catfjyst. 

V The j5gure also shows several options. For example, lines 30 and 32 "\ 
can carry kerosene which can be used as a quench fluid. Also, a unsaturated 
feedstock can also be introduced into the first reaction stage via line 28. The degree 
of unsaturation can be up to about 50 wt.%. 

The reaction stages used in the practice of the present invention are 
operated at suitable temperatures and pressures for the desired reaction. For 
example, typical hydroprocessing temperatures will range from about 40°C to about 
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